AT AIFBO

Karlsruhe Institute of Technology

Linked Data — Grundlagen
Einfuhrung ins Data Web

Daniel Herzig

KIT Karlsruhe Institute of Technology
Institute AIFB

STl Industrietag 15. Juni 2010

Institute of Applied Informatics and Formal Description Methods (AIFB)

/ ‘ Glnch
BBC Music
Jamendo

National
Science

FOAF |/ sioc

Base profiles

5_ y oub ﬂoject flickr b,
[ u N wrappr | .
/ Guide Gg’;fg Virtuoso Pisa CORDIS
BBC

Open ,

Calais

Programmes

ECS
South-
mpton,

RDF Book
Mashup

W3C !
WordNet

KIT — University of the State of Baden-Wurttemberg and
National Large-scale Research Center of the Helmholtz Association

S \_/ Daily S
Chem :_




AT

stitute of Technology

Uberblick

m Was ist die Idee des Data Web?
m Was kann man damit machen?

a Wie funktioniert das?

Mit Folien von Denny Vrandecic
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a Web der Dokumente

a Inhalte sind fur
Menschen verstehbar

m Links erlauben neue
Inhalte zu entdecken
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Daten im Web
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Data Web A\‘(IT

stitute of Technology

m Verknupfen von Daten statt Dokumenten
m Interpretierbar fur Maschinen
m “Web als eine Datenbank”

Datensatz n

/

Datensatz 1 < Datensatz 2

15.06.2010 Daniel Herzig — Linked Data : Grundlagen Institute of Applied Informatics and Formal Description Methods (AIFB)
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Macht das schon jemand?
Was kann man damit machen?

15.06.2010 Daniel Herzig — Linked Data : Grundlagen

AT

Institute of Technology

Institute of Applied Informatics and Formal Description Methods (AIFB)



My Account | Order Status | Customer Service | Espafiol

TV&

VIDEO AUDIO

CAR
& GPS

Weekly Ad Store Locator Outlet Center

MOBILE PHONES
& OFFICE

CAMERAS &
CAMCORDERS

MUSIC, MOVIES
& BOOKS

COMPUTERS

Search [ All Categories

%) Keyword or ltem # @

We've improved shipping times to APO & FPO addresses!

VIDEO GAMES
& GADGETS

Welcome. Please create an account or Sign in.

Servicesv Gifts v

0 Items

HOME &

Credit Cards Reward Zone®

Learn more >

APPLIANCES

Best Buy > Computers

Shop Computers
Laptop Computers
Netbooks

Desktop Computers
All-In-One Computers
Monitors

Projectors & Screens
Networking

Drives & Storage
Computer Memory

Video Cards & PC
Components

Software & Games
Printers, Scanners & Fax
Ink & Toner

Mice & Keyboards

GPS Navigation
High-Speed Internet
Geek Squad
Accessories

Small Business Center

Narrow Your Results

by:
Customer Reviews
Top-Rated (356)

Computer Resources

« Network Product Finder
« Memory Center

Computers

games.

Computer Laptops Netbooks Desktops

Systems

Monitors Projectors & Networking

Screens
ﬂ E \
|
‘ XJ L=

Video Cards & Software & Printers, Ink & Toner
Components Games Scanners & Fax

Daniﬂzig — Linked Data : Grundlagm

The right computer can be the center of your digital home
- everyday tasks and homework, plus photos, music and

Shop and compare all laptops, netbooks, desktops and
all-in-one computers to find the right setup for you.

.

All-In-One
Computers

Mice & Keyboards

T<rdi:RDF xml:base="http://stores.bestbuy.com/semanticweb ">

<owl:AnnotationProperty rdf:about="http://www.w3.org/2001/v
<owl:AnnotationProperty rdf:about="http://www.w3.org/2001/v
<owl:AnnotationProperty rdf:about="http://www.w3.org/2001/v
<owl:AnnotationProperty rdf:about="http://www.w3.org/2001/v
<owl:AnnotationProperty rdf:about="http://www.w3.0org/2001/v
<owl:AnnotationProperty rdf:about="http://www.w3.org/2001/v
<owl:AnnotationProperty rdf:about="http://www.w3.org/2001/v
— <owl:Ontology rdf:about="">
<owl:imports rdf:resource="http://purl.org/goodrelations/v1"/>
— <rdfs:label xml:lang="en">
RDF/XML data for Best Buy Co., Inc.. based on http://purl.or;
</rdfs:label>
</owl:Ontology>
— <gr:BusinessEntity rdf:ID="BusinessEntity">
<gr:legalName rdf:datatype="http://www.w3.org/200 1/ XMLS
<rdfs:seeAlso rdf:resource="http://bestbuyinc.com"/>
— <vCard:ADR rdf:parseType="Resource">
<vCard:Street>7601 Penn Avenue South</vCard:Street>
<vCard:Pcode>55423</vCard:Pcode>
<vCard:City>Richfield</vCard:City>
<vCard:Country>US</vCard:Country>
— <vCard:TEL rdf:parseType="Resource">
<rdf:value>+1-612-292-6397</rdf:value>
<rdf:type rdf:resource="http://www.w3.org/200/vcard-rc
<rdf:type rdf:resource="http://www.w3.0org/2001/vcard-rc
</vCard:TEL>
</vCard:ADR>
<gr:offers rdf:resource="#BestBuyStore_840_offering"/>
</gr:BusinessEntity>
- <gr:Offering rdf:ID="BestBuyStore_840_offering">
<gr:availableAtOrFrom rdf:resource="#BestBuyStore_840"/>
— <rdfs:comment rdf:datatype="http://www.w3.0org/200 1/ XMLS
Best Buy is the source for electronics, televisions, DVD playe
</rdfs:comment>
<gr:hasBusinessFunction rdf:resource="http://purl.org/goodre
<gr:hasBusinessFunction rdf:resource="http://purl.org/goodre
<gr:hasBusinessFunction rdf:resource="http://purl.org/goodre
<gr:hasBusinessFunction rdf:resource="http://purl.org/goodre
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Product name / number Search

Home > > menswear > Onebody Ski gloves

Onebody Ski gloves
<rdf:RDF>
£15.00 — <rdf:Description rdf:about="http://www.clothingattesco.com/co
Ref: ew921763 <rdfs:seeAlso rdf:resource="http://www.clothingattesco.com/
. E»/aterp'ocfi-(_ gloves "'on*_ our sports brand Onebody </rdf: I)escripti0n>
- Elastcatod wris and 2p fasoning ensure your nands keep  ~ <Product:Product>
warm and dry <rdfs:label xml:lang="en-gbh">0Onebody Ski gloves</rdfs:lab
— <product:identifier xml:lang="en-gbh">
Please choose a colour, size and quantity Ref: ew921763Waterproof ski gloves from our sports brand (
Black | </product:identifier>
S <[ size quide m '<pr0df|("t:listP1:ice xml:lang="en-gb"> £15.00 </product:listl
</product:Product>
Quantity: 1 - <rdf:Description rdf:about="http://www.clothingattesco.com/m
<xhv:icon rdf:resource="http://www.clothingattesco.com/favi
(0] Add tobasket <xhv:stylesheet rdf:resource="http://www.clothingattesco.cor
<xhv:stylesheet rdf:resource="http://www.clothingattesco.cor
Q See larger image <xhv:stylesheet rdf:resource="http://www.clothingattesco.cor

<xhv:stylesheet rdf:resource="http://www.clothingattesco.cor
<xhv:stylesheet rdf:resource="http://www.clothingattesco.cor
</rdf:Description>
</rdf:RDF>

[ Print (@ sHAReTHIS Bc ..

Delivery Returns nfo and care

e 100% Nylon, Lining: 100% Polyester
* Machine washable

Recently viewed

Help | Howtoshop | Where is my order? | Contactus | Delivery information | Our retums policy | Sign up for our newsletter BENENIEGEITEE Submit

Tesco.com Tesco Sitemap General Terms & Conditions Clothing at Tesco Terms & Conditions

~ e T Ao _mmma (o
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Suchmaschinen

Dr. Seuss’ Horton Hears a Who (2008) Movie - Acme Movies

~ : v
* Reviews: % ® % 173)

&
* MPAA Rating: G 5
* Running Time: 1 hr. 28 min 4 6

DR. SE * Release Date: March 14th, 2008
£ acmemovies.com/hortonhearsawho - Cached

Google’s Rich Snippets

. BBQ. | had the pulled pork sandwich, .... Drooling Dog
BBAQ is a great place to stop at on your way up the hill to Tahoe ..
www.yelp.com/biz/drooling-dog-bar-b-g-colfax - 75k - Cached - :H.u\e:' pages
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Hauptkategorien anzeigen ¥ Wonach suchen Sie? Suchen o Mein Merkzettel (0)

4 Zuriick Startseite > Elektronik & Foto > Fotografie & Camcorder > Digitalkameras > Digitale Kompaktkamera > Panasonic

Digitale Kompaktkameras (1-20 von 113)

Ergebnis einschranken Sortiert nach Beliebtheit (beliebtestes oben) j Ansicht: Raster Liste
Marke R

Vergleichen
Panasonic x

Panasonic Lumix DMC-TZ7 schwarz
Unsere Empfehlung: 237 00 €* zzgl. Versand bei mediatech24!

Panasonic Lumix DMC-TZ7EG-K - Digitalkamera -

Waeitere anzeigen

Preis -
Kompaktkamera - 10.1 Mpix - optischer Zoom: 12 x - 226,00 € - 476,00 €*

von 85.00 € bis 445.00 € O unterstitzter Speicher: MMC, SD, SDHC-Spe... 29 Angebote im

O O Panasonic Lumix DMC-TZ7 schwarz Preisver qleich o
R AR AR 100% (1 Bewertung)

Akku - 989, (48 Testberichte)

Li-lonen Akku (10)
Panasonic Lumix DMC-TZ8 schwarz

Panasonic DMW-BCF10 (3) Unsere Empfehlung: 249,94 € zzgl. Versand bei copyDon!
Panasonic Lumix DMC-TZBEG-K - Digitalkamera - .
Panasonic CGA-S005 (2) Kompaktkamera - 12.1 Mpix - optischer Zoom: 12 x - 247,00 € - 476,00 €
)] unterstitzter Speicher: SD, SDXC, SDHC-Sp... 36 Angebote im
Auflésung + Panasonic Lumix DMC-TZ8 schwarz Preisver gleich o
o (0 Bewertungen - Schreiben Sie die erste!)
Bildformat +
—— 90%, (2 Testberichte)
Blitztyp -
Eingebauter Blitz (96) Panasonic Lumix DMC-TZ7 rot
Unsere Empfehlung: 237,00 € zzgl. Versand bei mediatech24!
Pop-up Blitz (4) Panasonic Lumix DMC-TZ7EP-R - Digitalkamera - X
Kompaktkamera - 10.1 Mpix - optischer Zoom: 12 x - 226,00 € - 476,00 €
Display + Q unterstiitzter Speicher: MMC, SD, SDHC-Spe... 25 Angebote im
Panasonic Lumix DMC-TZ7 rot Preisver gleich o
Display-Diagonale +
(0 Bewertungen - Schreiben Sie die erste!)
Farbe + —— O 8%, (48 Testberichte)

Flash-Speicher +
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Facebook — Like button

¥l The Rock nﬁx

Francis Luu likxes The Rock MDb
- '

a <html>
<head>

<meta property="og:title" content="The Rock"/>
<meta property="o0g:site_name" content="IMDb"/>
<meta property="o0g:image" content="http://ia.media-imdb.com/rock.jpg"/>

13 15.06.2010 Daniel Herzig — Linked Data : Grundlagen Institute of Applied Informatics and Formal Description Methods (AIFB)
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Private — Public Dataintegration

Bauern \ / Lohnunternehmer

D Green

Landesamt
Landesanstalt ]
Landwirt. Kammer | |

B
ey s %]
[

TN G —

Landmaschinenhersteller

14 15.06.2010 Daniel Herzig — Linked Data : Grundlagen Institute of Applied Informatics and Formal Description Methods (AIFB)



Linked Data Application Demos A\‘(IT

a Demos

s Semanticore
= MapsForMobiles
= Fluidops

= Ontoprise

15 15.06.2010 Daniel Herzig — Linked Data : Grundlagen Institute of Applied Informatics and Formal Description Methods (AIFB)
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Karlsruhe Institute of Technology

Wie funktioniert das? Was steckt dahinter?

16 15.06.2010 Daniel Herzig — Linked Data : Grundlagen Institute of Applied Informatics and Formal Description Methods (AIFB)
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RDF - Resource Description Framework =55 ot

m Typisierte Links zwischen Ressourcen
m Triple bestehen aus Subjekt, Pradikat, Objekt

located In
@
Angola Affica

a Subjekt und Pradikate sind URIs
m Objekte sind URIs oder Literals

am Literals sind Datenwerte
s z.B. die Zahl “27” oder das Datum 20.April 2010

21 15.06.2010 Daniel Herzig — Linked Data : Grundlagen Institute of Applied Informatics and Formal Description Methods (AIFB)



URIs / IRIs KIT

Institute of Technology

a URIs: “Uniform Resource Identifiers”
a IRI: Unicode-based “Internationalized Resource Identifiers”

m Jede URI identifiziert eine Entitat

Namespace Domain Local name
/
Protocol «__ \ \
http:f/semanticweb.org/id/Malawi
Local name
P

http://example.com/abagut#Malawi

22 15.06.2010 Daniel Herzig — Linked Data : Grundlagen Institute of Applied Informatics and Formal Description Methods (AIFB)



<sameAs>

interlinking the Web of Data

The Web of Data has many equivalent URIs.
This service helps you to find co-references
between different data sets.

Enter a known URI, or use Sindice to search first. <SSindice  Enter a literal (text) search... Q

<sameAs> http://dbpedia.org/resource/Karlsruhi Q

Equivalent URIs for http://dbpedia.org/resource/Karlsruhe —

http://dbpedia.org/resource/Karlsruhe
http://linkedgeodata.org/triplify/node/240120582#id
http://mpii.de/yago/resource/Karlsruhe

<sameAs> http://rdf.freebase.com/ns/guid.9202a8c0400064 1f80000000000b283e
http://sws.geonames.org/2892794/
http://Jumbel.org/umbel/ne/wikipedia/Karlsruhe
http://www4.wiwiss.fu-berlin.de/eurostat/resource/regions/Karlsruhe

Currently serving 30918791 URIs in 10796012 bundles!

about - contact - get the widget
(B zero |
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Karlsruhe Institute of Technology

Angola Liegt in Afrika

http://semanticweb.org/id/ReIation:Located_in

http://sema

eb.org/id/Africa

\
\
\‘

Grenzt an

http://semanticweb.or!d/Category:Continent

Q€ .
Kontinent
S
ttp://semanticweb.org/id/Category:Country

Land

http://semanticweb.org/id/Zambia

24 15062010 Zambia indI R e r 290 1/ rdfsehemariahsls (irs)
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Karlsruhe Institute of Technology

Usanduaelnan

LA

http://semanticweb.org/id/Relation:Located_in

http://sema eb.org/id/Africa

AU

http://semanticweb.org/id/Category:Continent

NI

-

.org/id/Zambia Useine

e e ek e s e e e m h e s s e s e s s e e ) »
http://www.w3.0rg/1999/02/22/rdf-syntax-ns#type

http://semanticwe

http://www.w3.0rg/2000/01/rdf-schema#label

=
25 15.06.2010 ﬂi’ulﬂﬂllﬁﬂd tug Institute of Applied Informatics and Formal Description Methods (AIFB)
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Linked Data Prinzipien
m Verwende URIs als Namen fur Entitaten
m Verwende HTTP URIs so, dass man diese Namen nachschlagen kann

m Wenn die URI nachgeschlagen wird, liefere verwendbare
Informationen in Standardformaten, wie RDF.

m FuUge Links zu anderen URIs ein, so dass man weitere Entitaten
entdecken kann.

> Linked Data

Stehen die solche Daten frei zur Verfigung, dann spricht man von

> Linked Open Data

28 15.06.2010 Daniel Herzig — Linked Data : Grundlagen Institute of Applied Informatics and Formal Description Methods (AIFB)
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Content Negotiation

http://semanticweb.org/id/Malawi

GET /id/Malawi HTTP/1.1 GET /id/Malawi HTTP/1.1
Host: semanticweb.org Host: semanticweb.org
Accept: text/html, application/xhtml+xml Accept: application/rdf+xml

- <rdf:RDF>
Page Discussion Read Edit View history <i-- Ontology header -->
— <owl:Ontology rdf:about="">
Malawi <swivt:creationDate rdf:datatype="hitp://www.w3.org
/2001/XMLSchemat#dateTime">2010-04-13T14:29:43+02:00</swivt:creationDate>
imports rdf: ="http://semantic-mediawiki.org/swiv/1 0"/>
This article, or parts of this article, has been imported from the page Dziko la Malawi <w0::5‘;;;;d resourees ipisemantic-medinik org/sy
Wikipedia:Malawi. Republic of Malawi ported page data -->
The Republic of Malawi (pronunciation: /mela:wil) is a landlocked nation in P ST T e TS Tor o ioes) vt:Subji ://semanticweb.org/i i™>
southeastern Africa. It is bordered by Tanzania to the north, Zambia on the Our Land of Malaw)

<swivt:page rdf:resource="http://semanticweb.org/wiki/Malawi"/>
Capital (Ihas capital::Lilongwe]) i i "http: eb.org/wiki/S ! DF/Malawi"/>
13575 33°42'E 2

north-west, and Mozambique on the east, south, and west. Lake Malawi
comprises about a fifth of the country's territory and it is stretched through most of

its easter border. The origin of the name Malawi remains unclear it is held to be <rdf:type rdf:resource="http://semanticweb.org/id/Category-3ACountry"/>
either derived from o ciaticn in b €5: OF noting the “gliter of the sun rising Largest city Blantyre Sproper Bz)rea-l}m-CZ-BZ rdf:datatype="htp://www.w3 0re/2001 /XML ">1 property:Area-
" (as seeninfts Mag). i m-(2-
across the lake” (a5 SeeNTIS g : NG SRR <property:Borders rdf:resour:e::‘:mp //scnn\mic\\‘cb.mg/lifl'anz:‘\ma/"/>
Y “http://semanticweb.org/id/Zambia",
g Government Multi-party democracy “http: anticweb.org . U
Area <property:Located_in rdf:resource="http://semanticweb.org/id/Africa’/>
- Total ‘;‘5"7;:7 km? (98th) y:Population rdf:datatype="http://www.w3.0rg/2001/XML 12884000</property:
733 sqmi bject>
= Waiter (%) 20.6% 1 auxxljazy definitions -->
Population — <owl:DatatypeProperty rdf:about="hitp://semanticweb org/id/Property-3APopulation”>
 July 2005 est. 12,884,000 (countries by <rd! bel>Population</rdfs:label>
populationiGath) <swivt:page rdf:resource="http://semanticweb.org/wiki/Property:Population’/>
- Densiy 103k (920c) isDefinedBy “http://semanticweb.org/wiki/Special:ExportR DF/Property:Population”/>
£y </owl:DatatypeProperty>
GDP (PPP) 2005 estimate — <swivt:Subject rdf:about="http://semanticweb.org/id/Africa">
- Total $7.629 billion (148th) <rdfs:label>Africa</rdfs:label>
AR $596 (179th) i hitp: i org/wiki/Africa"/>
oED A isDefinedBy *http://semanticweb.org/wiki/Special:ExportRDF/Africa”/>
Currency Uses </swivt:Subject>
e — ~ <owl:ObjectProperty rdf:about="http://semanticweb.org/id/Property-3ALocated_in">
(1) <rdfs:label>Located in</rdfs:label>
i “hitps org/wiki/Property:Located_in"/>
Time zono LacsocEr isDefinedBy “hup: Y y:Located_in'/>
- Summer (0ST) ot n]tls‘ewed (uUTCe2) Jowl:ObjectProperty>
— <swivt:Subject "http://semanticweb.org/i ique”>
Internet TLD ([Has intornet ; .
i
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Embedded Data - RDFa, Microformats A\‘(IT

<html>

<div class="vcard">

<div class="fn">Max Mustermann</div>

<div class="org">Schmidt und Sohn KG</div>

<div class="tel">09876-555-1234</div>

<a class="url" href="http://example.com">http://example.com</a>
</div>

</html>
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Vokabulare

Definieren Konstrukte mit einer bestimmten Semantik und
erlauben damit die Modellierung einer bestimmten
Domane.

a RDFS - RDF Schema
Dient dazu Vokabulare zu beschreiben.

m FOAF - Friend of a friend

Beschreibt Personen und Organisationen mit Attributen,
wie Email, Telefon, etc.

a Weitere: Dublin Core,...
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Triplestores — Infrastruktur des Data Web

m Spezielle Datenbanken fur das Speichern von RDF Tripeln

m Benotigen kein vordefiniertes Datenbankschema. Dies ist
durch die Triplestruktur implizit gegeben.
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SPARAQL - Anfragesprache fur Triples A\‘(IT

http://semanticweb.org/wiki/Properiytias_capital hitp://www.W$.Qrg/1999/02/22-rdf-syntax-ns#type

o T

LI IO n gwe http://semanticweb.org/wiki/Category:Country

SELECT ?x WHERE
{

?X rdf:type http://semanticweb.rg/id/Category:Country .
?X http://semanticweb.org/wiki/Property:Has capital "Lilongwe"

x: http://semanticweb.org/id/Malawi
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Data Web

Linked Data —— =
(URI, RDF, Embedded formats) R
+

Vokabulare

http://www.w3.0rg/2009/Talks/0204-ted-tbl/
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LINKED DATA STANDARDS |




AT

Ressources

[ Semantic Web:
s hitp://www.w3.org/standards/semanticweb/
s http://www.semanticweb.org
[ | Linked Data:
a http://linkeddata.org
s http://www.w3.org/Designlssues/LinkedData.html
RDF: http://www.w3.org/TR/rdf-primer/
RDF Best Practice: hitp://www.w3.ora/TR/swbp-vocab-pub/
RDFa: http://www.w3.org/TR/rdfa-syntax/
RDFS: http://www.w3.org/TR/rdf-schemal/
Facebook: http://developers.facebook.com/docs/reference/plugins/like
Open Graph Protocol: http://opengraphprotocol.org/
Googles’ Richsnippets: http://googlewebmastercentral.blogspot.com/2009/05/introducing-rich-snippets.html
SPARQL: http://www.w3.org/TR/rdf-sparql-query/
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Hash URI A\‘(IT

Karlsruhe Institute of Technology

http://example.com/about#Malawi

http://example.com/about
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